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Abstract

The process for petrochemical refining

Nz

N

and the application of fossil fuel were the
one of the main sources of air pollution. The
N-species and S-species, for example, H,S,
SO,, NOx, HNO,, HNO; and NHj were
brought into the atmosphere directly and
indirectly. It was found that a SOR (sulfur
oxidation ratio) value of >0.4 and a NOR
(nitrogen oxidation ratio) value of >0.15
strong photo-

represented a relatively

strong wind speeds led to a high SOR value,
but weak wind speeds led to a high NOR
value. This demonstrates that the gaseous S
species (SO,) that form sulfate aerosols are
transported from far away, whereas the N
NO, and

subsequently NO;™ are of local origin (due to

species that form gaseous
local traffic pollution emissions leading by
the application and combustion of fossil
fuel).

Keywords: petrochemical refining industry;
atmospheric environment; sulfur oxidation
oxidation ratio;

ratio; nitrogen

meteorological parameter.
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Figure 1. Mean chemical composition (%) of PM; s aerosols in Tainan urban area. (a) Daytime

in winter; (b) Nighttime in winter; (c¢) Daytime in spring; (d)nighttime in spring.
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Figure 2. Concentration equivalent ratio of NH, to sum of excess SO42' and NOjs™ for Tainan
urban PM, s aerosols. (a) Daytime in winter; (b) Nighttime in winter; (¢) Daytime

in spring; (d) Nighttime in spring.
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Table 1. Comparison of SOR and NOR values which is more than 0.4 or less than 0.15 in various meteorological condition, O3 concentration, NSS-SO42'/

PM,; 5 mass ratio and NOs’/ PM; s mass ratio in Tainan urban area in winter and spring.

T (°C) RH (%) Ws(@ms')  Wp Os (ppb) NSS SO,%/PM, s mass

SOR>0.4(N=8) 17.7+2.4 70.3 £8.3 43+£1.5 N 33.9+18.1 0.23 +£0.05
Urban-winter

SOR<0.15(N=1) 23.8 90.9 1.8 ES 21.3 0.22

SOR>0.4(N=1) 29.2 64.3 4.0 NNW 48.3 0.13
Urban-spring

SOR<0.15(N=8) 26.8+£2.1 742 +£5.3 34+£21 S 15.7+£9.0 0.11+£0.03

T (°C) RH (%) Ws(ms") Wp O; (ppb) NO;3;/PM; s mass

NOR>0.15(N=10) 195+35 769+107 32+1.3 N 28.0£20.3 0.21+0.10
Urban-winter

NOR<0.05(N=2) 192+4.0 78.4+2.5 53+7.1 N 23.5+£9.1 0.04 +0.00

NOR>0.15(N=2) 27.1+£0.8 723+49 2.6£0.5 W 498 +233 0.07 £0.01
Urban-spring

NOR<0.05(N=10) 27.0+£2.5 753 £5.8 42+1.5 W 22.5+12.8 0.03 £0.01




Table 2. Comparison of sulfur and nitrogen oxidation ratios in various areas, Taiwan.

Location SOR/NOR
Taichung urban area PM;o SOR/NOR 0.14/0.04
Taichung coastal area PM;o SOR/NOR 0.18/0.06
(Tsai and Cheng, 1999)
Kaohsiung urban area (Lin, 2002) PM,, SOR/NOR 0.29/0.12
PM, 5 SOR/NOR 0.18/0.06
Winter, Tainan urban area PM, 5 SOR/NOR 0.36%+0.12/0.13£0.08
(this work)
Spring, Tainan urban area PM, s SOR/NOR 0.25+0.10/ 0.08+£0.04
(this work)
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